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Eberline Services
W.O. No. RO-12-023-7586

Bechtel Hanford Inc.
SDG H1 168

Case Narrative Page 1 of 1

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group Hi 168 was composed of five solid
(soil) samples designated under SAF No. BO1-029 with a Project Designation of:
Analytical Field Services - Colorado Silica Sand

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist.

2.0 ANALYSIS NOTES

2.1 Isotopic Uranium Analyses

No problems were encountered during the course of the analyses.

2.2 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package Is In compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Melissa C. Mannion
Program Manager

EDMC
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S0D 7586
Contact Melissa C. Mannion

THA/RICHNOND
SAMPLE DELIVERY GROUP H1168

SAMPLE SUMMARY
Client Hanford

Contract TRC-SBB-207925
Case no SOC H1168

SAMPLE RMARY

Page 1
SLIARY DATA SECTION

Page 3

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

610RH7 3728 SOLID R012023-01 601-029 601-029-01 11/30/00 10:40
alORHe 3728 SOLID R012023-02 B01-029 B01-029-01 11/30/00 10:50
B1ORH9 3728 SOLID R012023-03 B01-029 801-029-01 11/30/00 11:05
S1ORJO 3728 SOLID R012023-04 801-029 501-029-01 11/30/00 11:20
B1ORJ1 3728 SOLID R012023-05 B01-029 B01-029-01 11/30/00 11:30
Method Blank SOLID R012023-07 B01-029
Lab Controt Saqpte SOLID R012023-06 801-029
Duplicate (R012023-04) 3728 SOLID R012023-08 801-029 11/30/00 11:20

Lab id TMANC

ProtocoL Hanford
Version Ver 1.0

Form DVD-CS
Version 3.06

Report date 01/18/01



SDG 7586

Contact M~elissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVWRY GROUJP 11168

QC SUMMARY
Client Hanford

Contract TRC-SBB-207925

Case no 500 H1168

CHAIN OF

OC BATCH CUJSTODY CLIENT SAMPLE ID

% SAM4PLE
MATRIX SOLIDS AMOUNT

BASIS DAYS SINCE LAB
AMOUNT RECEIVED COLL. SAMPLE ID

7586 B01-029-01 BIORN? SOLID 100.0 12/05/00 5 R012023-01 7586-001
810RH8 SOLID 100.0 12/05/00 5 R012023-02 7586-002

S1ORH9 SOLID 100.0 12/05/00 5 R012023-03 7586-003

B10RJO SOLID 100.0 12/05/00 5 R01Z023-04 7586-004

81ORal SOLID 100.0 12/05/00 5 R012023-05 7586-005

Method Blank SOLID R012023-07 7586-007

Lab Control Sample SOLID R012023-06 7586-006

Duplicate (R012023-04) SOLID 100.0 12/05/00 5 R012023-08 7586-008

CC SUMMARY

Page 1

SLNE4ARY DATA SECTION

Page 4

DEPARTM4ENT

SAMPLE ID

Lab id IIMHL-
Protocol Hanford
Version Ver 1.0

Form DVD-QS

Version 3.06

Report date 01/18/01



SOG 75&6
Contact Melissa C. Mannion

TMA/RICHMO'W
SAMPLE DELIVERY GROUP H1168

PREP BATCH SUMMARY
Client Hanford

Contract TRC-SBB-207925
Case no SDG 41168

PREPARATION ERROR PLANCHETS ANALYZED QIJALI-

BATCH 20 % CLIENT MORE RE BLANK ICS DUP/ORIG MS/ORIG FIERSTEST M4ATRIX METHOD

Alpha Spectroscopy

U SOLID Uranium, Isotopic in Soil 6962-182 5.0 5 1 1 1/1

Gaums Spectroscopy

6AM SOLID Gamma Scan 6962-182 15.0 5 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.
Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

Lab id TM4ANC

Protocol Hanford
PREP BATCH SUMMARY Version Ver 1.0

Page 1 Form DVD-PBS

SUMMARY DATA SECTION Versi on 3.06
Page 5 Report date 01/18/01



SDG 7586

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1168

WORK SUMMARY
Client Hanford

Contract TRC-SBB-207925

Case no SDG H1168

CLIENT SAMPLE ID

MATRIX

SAF No

LAB SAMPLE ID

COL LECT ED
RECEIVED PLANCHET

SUF-
TEST FIX ANALYZED REVIEWED BY METHWD

B1ORHT R012023-01 7586-001 6AM 12/18/00 01/18/01 MCM Ganmna Scan
3728 SOLID 11/30/00 7586-001 U 12/26/00 01/18/01 MCM Urani um, Isotopic in Soil
B01-029-01 801-029 12/O5/GO

810RH8 R012023-02 7586-002 GAM 12/18/GO 01/18/01 NCM Cianna Scan
3728 SOLID 11/30/00 7586-002 U 12/26/0O 01/18/01 MCI Uranium, Isotopic in Soil.
B01-029-01 B01-029 12/05/00

810RH9 R012023-03 7586-003 GAN 12/18/00 01/18/01 MCI Gamma Scan
3728 SOLID 11/30/00 7586-003 U 12/26/00 01/18/01 MCI Uranium, Isotopic in Soil.
BO1-029-01 601I-029 12/05/00

S1ORJO R012023-04 7586-004 GMN 12/18/00 01/18/01 MCI Gammna Scan
3728 SOLID 11/30/00 7586-004 U 12/26/00 01/18/01 MCI Urani um, Isotopic in Soil
801-029-01 B01-029 12/05/00

BIORJ1 R012023-05 7586-005 CAM 12/18/00 01/18/01 MCI Ganun Scan
3728 SOLID 11/30/00 7586-005 U 12/26/00 01/18/01 MCI Uranium, Isotopic in Soil
601-029-01 B01-029 12/05/00

Method Blank R012023-07 7586-007 GAN 12/18/00 01/18/01 MCI Gamma Scan
SOLID 7586-007 U 12/26/00 01/18/01 MCI Uraniumi, Isotopic in Soil

801- 029

Lab Control Sample R012023-06 7586-006 CAN 12/18/00 01/18/01 MCI Gammna Scan
SOLID 7586-006 U 12/26/00 01/18/01 MCI Uranium, Isotopic in Soil

601I-029

Duplicate (R012023-04) R012023-08 7586-008 GAM 12/18/00 01/18/01 MCII Ganma Scan
3728 SOLID 11/30/00 7586-008 U 12/26/00 01/18/01 MCII Uraniumi, Isotopic in Soil

B01-029 12/05/00

WOK SUMSMARY

Page 1

SUARWY DATA SECTION

Page 6

Lab id TIIANC
Protocol Hanford

Version Vet- 1.0
Form DVD-CWS

Version 3.06

Report date 01/18/101



TMA/RICHMOND
SMPLE DELIVERY GROUJP H1168

SDG 7586

Contact Melissa C. Mannion WORK SUMMARY, cant.
Client Hanford

Contract TRC-SBB-207925

Case no SOG H1168

WORK SUMMARY

Page 2

SLJNMART DATA SECTION
Page 7

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DIP SPIKE TOTAL

GAM B01-029 Gamuma Scan GAN4A-GS 5 1 1 1 8
U B01-029 Uranium, isotopic in Soil UISO PLATE AEA 5 1 1 1 8

TOTALS 10 2 2 2 16

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CIJS
Version 3.06

Report date 01/18/01



R012023 -07

TMA/ RICHMOND

SAMPLE DELIVERY GROUP H1li68

METHOD BLANK
Method Blank

SDG 7586 Client/Case no Hanford SDG H1lSB

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R012023-07 Client sample id Method Blank
Dept sample id 7586-007 Material/Matrix ____________ SOLID

SAP No BOI-029

RESULT 2a ERR MDA RDL QVAIl-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIES TEST

Uranium 233 U-233/234 0 0.041 0.16 1.0 U U
Uranium 235 15117-96-1 0.025 0.049 0.19 1.0 U U
Uranium 238 U-238 -0.020 0.041 0.16 1.0 U U
Potassium 40 13966-00-2 U 0.096 U GAM
Cobalt 60 10198-40-0 U 0.009 0.050 UGA
Cesium 137 10045-97-3 U 0.007 0.10 U GAM
Radium 226 13982-63-3 U 0.027 0.10 U GAM4
Radium 228 15262-20-1 U 0.027 0.20 U GAM
Europium 152 14683-23-9 U 0.019 0.10 U GAM
Europium 154 15585-10-1 U 0.021 0.10 U GAM
Europium 155 14391-16-3 U 0.017 0.10 U GAM
Thorium 228 14274-82-9 U 0.013 U GAM
Thorium 232 TH-232 U 0.027 U GAM
Uranium 235 15117-96-1 U 0.026 U GAM
Uranium 238 U-238 U 0.92 U GAM
Americium 241 14596-10-2 U 0.027 U GAM

Analytical Field Ser.-CO Silica Sand

QC-BLANK 370001

METHOD BLANKS
Page 1

SUMfMARY DATA SECTION

Page 8

Lab id TMANC
Protocol Hanford

Version Vsr1.0.
Form DVD-DS

Version 3.06
Report date 01/18/01



THA/RICEMOND
SAMPLE DELIVERY GROUP H11168

R012023-06 Lab Control Sample

LAB CONTROL SAMPLE

SDG 7586 ClientlCase no Hanford SOG H1168

Contact Melissa C. Mannion Case no TRC-SBB-207925

Lab sample id R012023-06 Client sample id Lab Control Sample

Dept sample id 7586-006 Material/Matrix ____________SOLID

SAF No B01-029

RESULT 2a ERR MA RDL QUAIl- ADDED 2ay ERR REC 3a LMTS PROTOCOL

ANALYTE pCi/u (COUNT) pCi/g pug/ FIERS TEST pCi/g pci/s % (TOTAL) LIMITS

Uranium 233 17.8 1.3 0.71 1.0 U 18.6 0.74 96 86-114 80-120

Uranium 235 13.6 1.2 0.15 1.0 U 15.1 0.60 90 85-115 80-120
Uranium 238 20.1 1.4 0.68 1.0 U 20.2 0.81 100 86-114 80-120

Cobalt 60 0.267 0.035 0.010 0.050 GAN 0.279 0.011 96 71-129 80-120

Cesium 137 0.345 0.036 0.028 0.10 GAN 0.330 0.013 104 71-129 80-120

Analytical Field Ser.-C0 Silica Sand

QC-LCS 36999

LAB CONTROL SAMPLES
Page 1

SUMMARY DATA SECTION

Page 9

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-LCS

Version 3.06

Report date 01/18/01



TMA/ RICHMOND
SAMPLE DELIVERY GROUP 111168

DUPLICATE
R012023-08 61OR JO

SDG 7586 Client/Case no Hanford SDG H11168
Contact Melissa C. Mannio- Case no TRC-SBB207925

DUPLICATE ORIGINAL
Lab sample id R012023-08 Lab samrple id R012023-04 Client sample id B1ORJO
Dept saple id 7586-008 Dept sample id 7586-004 Location/Matrix 3728 -SOLID

Received 12/05/00 Collected 11/30/00 11:20

% solids 100.0 % solids 100.0 Custody/SAF No B01-029-01 801-029

DUPLICATE 2a ERR ItA RDL QUAI- ORIGINAL 2o ERR MDA QUAI- RPD 3o, PROT

ANALYTE PCi/g (COUNT) pCi/g pCI/q HERS TEST pCi/g (COUNT) pCi/g FHERS % TOT LIMIT

Uranium 233 0.275 0.14 0.13 1.0 J U 0.307 0.15 0.15 J 11 106

Uranium 235 0 0.042 0.16 1.0 U U 0 0.046 0.18 U -

Uraniumi 238 0.344 0.17 0.13 1.0 .1 U 0.211 0.12 0.15 1 48 113
Potassium 40 4.22 0.51 0.28 GAN 4.41 0.37 0.18 4 39

Cobalt 60 U 0.030 0.050 U GAM U 0.020 u -

Cesiti= 137 U 0.026 0.10 U GMN U 0.016 u -

Radiwum 226 0.160 0.043 0.043 0.10 GMN 0.134 0.032 0.033 18 63
Radi um 228 0.187 0.097 0.10 0.20 J GMN 0.286 0.076 0.066 42 85
Europium 152 U 0.051 0.10 U GAN U 0.038 U -

Europiumi 154 U 0.092 0.10 U GAM U 0.053 U

Europium 155 U 0.042 0.10 U GAM U 0.047 U-
Thori um 228 0.193 0.034 0.033 GAN 0.180 0.020 0.020 7 45
Thorfun 232 0.187 0.097 0.10 GMN 0.286 0.076 0.066 42 85

Uranium 235 U 0.077 U GAM U 0.067 U
Urani um 238 U 3.1 U GMN U 2.0 U
Amnericium 241 U 0.030 U GAM U 0.068 U

Analytical Field Ser.-CO Silica Sand

IOC-DUP#4 37001

DUPLICATES

Page 1

SUMMARY DATA SECTION
Page 10

Lab id ThML......
Protocol Hanford

Version Ver 1.0

Form RYRSJL....
Version 3.06

Report date 01/18/01



R012023-01.

TMA/RICHZ4OND
SAMPLE DELIVERY GROUP H11SS

DATA SHEET

SDG 7586 Client/Case no Hanford SDG H1168

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R012023-01 Client sample id fl10RH7

Dept sample id 7586-001 Location/Matrix 3728 SOLID

Received 12/05100 Collected 11/30/00 10:40

*solids 100.0 Custody/SAF No B01-029-01 B01-029

RESULT 2ar ERR IIDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233 U-233/234 0.274 0.16 0.15 1.0 j U

Uranium 235 15117-96-1 0 0.047 0.18 1.0 U U

Uranium 238 U-238 0.195 0.12 0.15 1.0 J U

Potassium 40 13966-00-2 3.82 0.55 0.29 GAM

Cobalt 60 10198-40-0 U 0.028 0.050 U GAM

Cesium 137 10045-97-3 U 0.029 0.10 U GAM

Radium 226 13982-63-3 0.166 0.050 0.051 0.10 GAM

Radium 228 15262-20-1 0.185 0.12 0.12 0.20 J GAM

Europium 152 14683-23-9 U 0.071 0.10 U GAM

Europium 154 15585-10-1 U 0.085 0.10 U GAM

Europium 155 14391-16-3 U 0.071 0.10 U GAM

Thorium 228 14274-82-9 0.169 0.030 0.033 GAM

Thorium 232 TH-232 0.185 0.12 0.12 GAM

Uranium 235 15117-96-1 U 0.11 U GAN

Uranium 238 U-238 U 4.4 U GAM

Americium 241 14596-10-2 U 0.10 U GAM

Analytical Field Ser.-CO Silica Sand

DATA SHEETS

Page 1

SUMMOARY DATA SECTION

Page 11

310RH7

Lab id TMANC
Protocol Hanford

version Ver 1.0

Fotm DVD-DS

Version 3.06

Report date 01/18J0l



R012023-02

TMA/ RICHMOND
SAMPLE DELIVERY GROUP 111168

DATA SHEET

SDC 7586 Client/Case no Hanford SDG Hll68

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R012023-02 Client sample id B1ORH8
Dept sample id 7586-002 Location/Matrix 3728 SOLID

Received 12/05/00 Collected 11/30/00 10:50
%solids 100.0 Custody/SAF No BO1-029-0l B01-029

RESULT 2a ERR NDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233 U-233/234 0.189 0.14 0.13 1.0 .1 U

Uranium 235 15117-96-1 -0.021 0.042 0.16 1.0 U U

Uranium 238 U-238 0.172 0.10 0.13 1.0 J U

Potassium 40 13966-00-2 5.08 0.49 0.20 CAM

Cobalt 60 10198-40-0 U 0.024 0.050 U GAM

Cesium 137 10045-97-3 U 0.021 0.10 U GAM

Radium 226 13982-63-3 0.162 0.041 0.039 0.10 CAM

Radium 228 15262-20-1 0.175 0.098 0.12 0.20 J GAM

Europium 152 14683-23-9 U 0.053 0.10 U CAM

Europium 154 15585-10-1 U 0.082 0.10 U GAM

Europium 155 14391-16-3 U 0.093 0.10 U CAM

Thorium 228 14274-82-9 0.172 0.024 0.026 CAN

Thorium 232 TH-232 0.175 0.098 0.12 CAM

Uranium 235 15117-96-1 U 0.092 U GAM

Uranium 238 U-238 U 3.1 U GAM

Americium 241 14596-10-2 U 0.19 U CAM

Analytical Field Ser.-CO Silica Sand

DATA SHEETS

Page 2

SUMMdARY DATA SECTION

Page 12

El ORES

Lab id TMMNC
Protocol Hafrd..
version 2e1~.0...

Form DVD-DS
Version 3.06

Report date 01/18/01



THA/RICHNOND
SAMPLE DELIVERY GROUP H1168S

R012023-03 El 0RH9
DATA SHEET

SDG 7586 Client/Case no Hanford SDG H1168
Contact Melissa C. Marmion. Contract TRC-SBB-207925

Lab sample id R012023-03 Client sample id BlORMS
Dept sample id 7586-003 Location/Matrix 3728 SOLID

Received 12/05/00 Collected 11/30/00 11:05
W solids 100.0 Custody/SAP No B01-029-01 B01-029

RESULT 2a ERR DIDA RDL QUALI-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233 U-233/234 0.146 0.12 0.11 1.0 1 U
Uranium 235 15117-96-1 -0.018 0.035 0.13 1.0 U U
Uranium 238 U-238 0.087 0.087 0.11 1.0 U U
Potassium 40 13966-00-2 3.81 0.57 0.30 GAM!
Cobalt 60 10198-40-0 U 0.031 0.050 U GAM!
Cesium 137 10045-97-3 U 0.030 0.10 U GAM!
Radium 226 13982-63-3 0.182 0.047 0.048 0.10 GAM
Radium 228 15262-20-1 0.231 0.10 0.097 0.20 GAM
Europium 152 14683-23-9 U 0.057 0.10 U GAM!
Europium 154 15585-10-1 U 0.11 0.10 U GAM
Europium 155 14391-16-3 U 0.050 0.10 U GAM
Thorium 228 14274-82-9 0.182 0.039 0.042 GAM
Thorium 232 TH-232 0.231 0.10 0.097 GAM
Uranium 235 15117-96-1 U 0.091 U GAM
Uranium 238 U-238 U 3.6 U GAM
Americium 241 14596-10-2 U 0.034 U GAM

Analytical Field Ser.-CO Silica Sand

DATA SHEETS
Page 3

SUMMOARY DATA SECTION
Page 13

Lab id THANC

Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06

Report date 01/18/01



THA/ RICHMOND
SAMPLE DELIVERY GROUP H11168

R012023-04 BlOEJO

DATA SHEET

SDS 7586 Client/Case no Hanford SDS H11168

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R012023-04 Client sample id B10RJO

Dept sample id 7586-004 Location/Matrix 3728 SOLID

Received 12/05/00 Collected 11/30/00 11:20

%solids 100.0 Custody/SAP No B01-029-01 B01-029

RESULT 2ar ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pci/g pCi/g FIuRS TEST

Uranium 233 UJ-233/234 0.307 0.15 0.15 1.0 J U

Uranium 235 15117-96-1 0 0.046 0.18 1.0 U U

Uranium 238 U1-238 0.211 0.12 0.15 1.0 J U

Potassium 40 13966-00-2 4.41 0.37 0.18 GAM

Cobalt 60 10198-40-0 U 0.020 0.050 U GAM

Cesium 137 10045-97-3 U 0.016 0.10 U GAM

Radium 226 13982-63-3 0.134 0.032 0.033 0.10 GAM

Radium 228 15262-20-1 0.286 0.076 0.066 0.20 GAM

Europium 152 14683-23-9 U 0.038 0.10 U GAM

Europium 154 15585-10-1 U 0.053 0.10 U GAM

Europium 155 14391-16-3 U 0.047 0.10 U GAM

Thorium 228 14274-82-9 0.180 0.020 0.020 GAN

Thorium 232 TH-232 0.286 0.076 0.066 GAN

Uranium 235 15117-96-1 U 0.067 U GAN

Uranium 238 U-238 U 2.0 U GAM

Americium 241 14596-10-2 U 0.068 U GAM

Analytical Field Ser.-CO Silica Sand

DATA SHEETS
Page 4

SUMMARY DATA SECTION
Page 14

Lab id TMN

Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 01/18/01



TMA/ RICHMOND
SAMPLE DELIVERY GROUP H11i68

R012023-05 E1ORJ1
DATA SHEET

SDG 7586 Client/Case no Hanford SDG H1168

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R012023-05 Client sample id B1ORJ1

Dept sample id 7586-005 Location/Matrix 3728 SOLID

Received 12/05/00 Collected 11/30/00 11:30
% solids 100.0 Custody/SAP No B0l-029-01 B01-029

RESULT 2ur ERR MDA RDL QUALI-

AMALYTE CAS NO pCi/g (COUNT) pci/g pCi/g PIERS TEST

Uranium 233 U-233/234 0.104 0.10 0.13 1.0 U U

Uranium 235 15117-96-1 0 0.042 0.16 1.0 U U

Uranium 238 U3-238 0.087 0.070 0.13 1.0 U U

Potassium 40 13966-00-2 4.04 0.59 0.37 GAM

Cobalt 60 10198-40-0 U 0.039 0.050 U GAM

Cesium 137 10045-97-3 U 0.027 0.10 U GAM

Radium 226 13982-63-3 0.197 0.050 0.047 0.10 GAM

Radium 228 15262-20-1 0.209 0.10 0.12 0.20 GAM

Europium 152 14683-23-9 U 0.073 0.10 U GAM

Europium 154 15585-10-1 U 0.12 0.10 U SAM

Europium 155 14391-16-3 U 0.076 0.10 U GAM

Thorium 228 14274-82-9 0.242 0.042 0.044 GAM

Thorium 232 TH-232 0.209 0.10 0.12 GAM

Uranium 235 15117-96-1 13 0.11 U GAM

Uranium 238 U3-238 U 3.5 U GAM

Americium 241 14596-10-2 U 0.10 13 GAM

Analytical Field Ser.-CO Silica Sand

DATA SHEETS
Page 5

SUMCMARY DATA SECTION
Page 15

Lab id TM
Protocol Hanford
version Ver 1.0

Form DVD-DS

Version 3.06
Report date 01/18/01



Test U Matrix SOLID

500 7586
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H116

METHOD SUMMARY
URANIUM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

client Hanford
Contract TRC-SBB-207925

Contract SDG 141168

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-

SA14PLE ID TEST FIX PLANCNET

1: Uranium 2: Uranium
233 235

3: Uranium

238

RESULT RATIOS (%)
1+3 2a 2+3 26

Preparation batch 6962-182

01R7R012023-01 7586-001 0.274 1 U 0.195 J 141 119 0 24
BlORHB R012023-02 7586-002 0.189 j U 0.172 J 110 103 -12 25
B1ORH9 R012023-03 7586-003 0.146 1 U U
B1ORJO R012023-04 7586-004 0.307 1 U 0.211 J 146 109 0 22

81 CU 1 R012023-05 7586-005 U U U
81K (OC 10=36700) R012023-07 7566-007 U U U
LCS (QC 10=36999) R012023-06 7586-006 ok ok ok

Duplicate (R012023-04) R012023-08 7586-008 ok J - u ok J 80 57 0 12

Nomina L values and Limits from method RDLs CpCi/g) 1.0 1.0 1.0 100 4
Analytical Field Ser. -CO Silica Send Averages 119 -3

METHOD PERFORMANCE
LAB RAW SUF- MAX ISA ALIC PREP DILU- YIELD EFF CUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCilg g FAC TICS % % min key Key HELD PREPARED YZED DETECTOR

Preparation batch 6962-182 2a prep error 5.0 % Reference Lab Notebook 6962 pg. 182
BlORM? R012023-01 0.18 0.560 66 153 26 12/21/00 12/26 SS-032
B1ORHS R012023-02 0.16 0.580 75 153 26 12/21/00 12/26 SS-033
B1ORH9 R012023-03 0.13 0.540 95 153 26 12/21/00 12/26 9S-034
S1ORJO R012023-04 0.18 0.560 72 153 26 12/21/00 12/26 SS-035
B1ORJ1 R0120Z3-05 0.16 0.570 78 153 26 12/21/00 12/26 SS-036
ALK (CC I0=36700) R012023-07 0.19 0.500 75 153 12/21/00 12/26 SS-041
LCS (QC I0=36999) R012023-06 0.71 0.500 96 153 12/21/00 12/26 S9-038
Duplicate (R012023-04) R012023-08 0.16 0.610 74 154 26 12/21/00 12/26 SS9043

(CC 1D=36701)

Nominal values and Limits from method 1.0 0.500 20-105 100 100 180

METHOD SUARIES
Page 1

SUMEMARY DATA SECTION
Page 16

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form RR2L.....
Version 3.06

Report date 01/18/01



Test U Matrix SOLID

500 7586

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1168

METHOD SUMMARY, cant.
URANIUMI, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

Client Hanford

Contract TRC-SBB- 207925

Contract SDG H1168I

AVERAGES ± 2 SO MDA 0.23 t 0.39

FOR 8 SAMPLES YIELD 79 t 22g

METHOD SIUARIES

Page 2

SUMMARY DATA SECTION

Page 17

PROCEDURES REFERENCE UISO-PLATE-AEA

CP-911 Uranium in Water arnd Dissolved Sample by

Extraction Chromatography, rev 2

CP-008 Heavy El eme nt Electroplating, rev 3

Lab id TMANC

Protocol Hanford

Version Var 1.0

Form DVD-CM

Version 3.0

Report date 01/18101



Test GA4 Matrix SOLID

SDC 7586

Contact Melissa C. Nannion

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAKPLE DELIVERY GROUJP H1168

METHOD SUMMARY
GAMMA SCAN

GANMA SPECTROSCOPY

LAB RAW SUF-
SA14PLE ID TEST FIX PLANCHET

Client Hanford
Contract TRC-SBB-207925

Contract SOC H1168

Cobalt 60 cesium 137

Preparati on batch 6962-182
BIORH7 R012023-01 7586-001 U U
B1ORH8 R012023-02 7586-002 U U
510RH9 R012023-03 7586-003 U U
B1ORJO R012023-04 7586-004 U U
B1ORJI R012023-05 7586-005 U U
BLIC (OC 10=36700) R012023-07 7586-007 U U
LCS (OC 1D=36999) R012023-06 7586-006 ok ok
Duplicate (R012023-04) R012023-08 7586-008 - U - U

Nominal values and Limits from method Rots (pCi/g) 0.050 0.10
Analytical field Ser.-CO Silica Sand

METHOD PERFORMANCE
LAB RAW SUP- M4AX MDA AuGQ PREP DI1W- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAN4PLE ID SAMIPLE ID TEST FIX pCi/g g FAC TICK % % min key Key HELD PREPARED YZED DETECTOR

Preparation batch 6962-182 2o prep error 15.0 % Reference Lab Notebook 6962 pg. 182

BlORN? R012023-01 0.076 868 100 18 12/18/00 12/18 02,03,00
BIORtIS R012023-02 0.061 851 100 18 12/18/00 12/18 MB,05,00
B1ORH9 R012023-03 0.080 875 101 18 12/18/00 12/18 02,01,00

B1ORJO R012023-04 0.047 841 101 18 12/18/00 12/18 02,04,00
B1ORJI R012023-05 0.071 853 101 18 12/18/00 12/18 02,03,00
BLIC (GC 10=36700) R012023-07 0.017 840 140 12/18/00 12/18 01,04,00
LCS (OC ID-36999) R012023-06 0.010 840 101 12/18/00 12/18 146,05,00
Duplicate (R012023-04) R012023-08 0.067 841 138 18 12/18/00 12/18 02,01,00

(QC ID=36701)

Nominal. values and Limits from method 0.050 840 100 180

PROCEDURES REFERENCE GAI4MAGS
CP-060 Soil Preparation, rev 2

CP- 100 GecLi) Preparation for Commercial SaqpLes, rev 2

AVERAGES t 2 SO MA 0.054 a . 05S4
FOR 8 SMPLES YIELD _ ___

METHOD SUMMARIES
Page 3

SUMMARY DATA SECTION
Page 18

Lab id IMANC......
Protocol Hianford..

Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 01/18/01



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOI-029-01 TP J of 2

Colleator Company Contact Telephone No. Project CoordinatorPrcCoe8DaeTnrud
Fahlberg D) St John 372-9588 TRENT, SJPreCoeS

Project Designation Sampling Location Uy /41.,.SAP No. Air Quality 45 Days
Analytical Field Services - Colorado Silica, Sand 3128 fllW ( BOIl029 __________________

Icet Chest No. - .,,Field Logbook No. COA Method of Shipment
£3410 cl~6 . t lcI (1(7] EL 1511-1 MPAI23ASIO Fed EX

Shipped To V<f 11130Je0 Offslte Property No. Ril of ~~in /ArilASA.J n -o -ThIAIUE9R A10 66 zf i t7?. __ )
POSSIBLE SAMPLE HAZARDSIREMARKS .. Q 4

a"e'4in kr ke RA r Preservation

V(At) O~xr~+rtAV OJ1Aj~ AJI~nr% Type of Container __ ____ ____

SptdlH~nl$Z~No. of Container(s) 3a
Storag

SeilHaln !za Volume 60.1. SOU Di50n]

b-* 1 Sih (I) in 5ewiter(2) i

SAMPLE ANALYSISUai- t.79 _

Sample No. Matrix *Sample Date Simple Time

Bl0Rii71/ SOIL -.. 114i~t ]aLQ.. a~ V___ 10__ 
____:

8101*18 v SOILI IIII e 1o 5o r ___ __

salt;-1 v~~ sli
B10RJ0 r SOIL. V __ _____ __ ___

BIORJI / SOIL# ti Ij~~ __ -1, ' 2V e
CHAIN OF POSSESSION Plgn/Pnnat Names SPECIAL INSTRUCTIONS Mtlix

riswady Dateflime jy.By f Dateilime lqLrMzCJQ t:...Ar-_
~~~r1 ter Me o r

(2) Gamma Spectroacopy (Cesitum-IS?. CoksW-6, Ewopamn-152. Earo*n-l54. Earqum-l55) s-.,
By - 1Ek~j a dfly Darime A-

Ih4M nP 0 Samples stored in RefEh~3 at the 3728 DL
ndwid By - -k~iC Datueflit hipping Facility on w-w

VCO- £ Z~i2-~ 12-Os- c'' r12 -0)5- Collector not available to relinquish samples
*noished By Date/time BY V Due/fin on IJiL 'pPLJ for shipment. JX

friquishdl By DatelThat BlY Date/lme I~(i

LABORATORY Raceved By TieDae/ime
SECT7ON

FINAL SAMPLE Disposal Method Disposed By Daterime
DISPOSITON

BHI-EE-011 (10199)



ThermaRetec
Richmond Laboratory

Analytical Services

SAMPLE RECEIPT CHECKLIST

SAMPLE RECEIPT

Client: t4 h C XVV iA) Q,1 Dt~rrnm received 12 05 cst Io

CoO No. V:bo~-ia v

Container I.D. No. VQ\t R o ReAucasted TAT ([)eye) P.O. Received Yea [No No

7 INSPECTION

1 . custody seals on shipping container intact? Yes ( t-f No C N/ACI

2. Custody seats on shipping container dated & signed? Yes C P No ( ]N/A [ I

a. Custody seals on sample containers Intact? Yes 1"&'] No ( N/A [

4. Custody seals on sample containers dated & signed? Yes I / No ( ]N/ACI

5. cooler Temperature: Packing material is: Wet [3 DryI4r

6. Number of samples in shipping container: ________

7. Number of containers per sample: V Wirse oG

8. paperwork agrees with samples? Yres No[ N I

9. Samples have: Tape f J Hazard labels ( I Rtad labels I I Appropriate sample labels ffr

10. samples are: In goad condition [1/1 Leaking C3Broken Container I I Missing tr

11. Describe any anomais 0SM i2~ A' QPACC

13, Was P.M. notified of any anomalies? Yes C.< No[C I Date Ia - 0)5- 0

14. Received by Data Mes..% ~ JO A a .

Customer Sample No. cpm mr/hr Customer Sample No. Cpm mr/hr

Ion Chamber 5cr. No. ___________ Callb , ation date ___________

Survey Meter Set No. ___________ Calibration date ___________

Form SOP-Ol .2, 09-25-00
Previous editions of tis form may be used.

"SO yuan of quality nL'c/ear services"-



Recra Lab~et - Lionville
INORGANIC ANALYTICAL DATA

TNUHANFORD B01-029 H1168

DATE RECEIVED: 12/06/00

CLIENT ID /ANALYSIS RFW #*

Laboratory
PACKAGE FOR

RFW LOT # :00121,492

MTX PREP #* COLLECTION EXTR/PREP ANALYSIS

%SOLIDS
k SOLIDS
CHROMIUM VI

81 ORH8

%' SOLIDS
CHROMIUM VI

001
001
001

RE P
S
S
S

002
002

OOL%S195
OOL%S195
0OOLVI 082

11/30/00
11/30/00
11/30/00

S OOLIS195 11/30/00
S OOLVIO82 11/30/00

Si ORH 9

W SOLIDS
CHROMIUM V I

B1ORJO

% SOLIDS
CHROMIUM

003
003

0 O4
004VI

S
S

S
S

OOL%S195 11/30/00
O0LVI082 11/30/00

QOLIS195 11/30/00
OOLVIO82 11/30/00

B 1ORJ1

W' SOLIDS
CHROMIUM
CHROMIUM
CHROMIUM
CHROMIUM

VI
VI
VI
VI

005
005
005 REP
005 MS
005 MSD

S
S
S
S
S

00LA5195
OOLVIO82
OOLVI082
OOLVI082
OOLVI082

11/30/00
11/3 0/0 0
11/30/00
11/30/00
11/30/00

LAB QC:

CHROMIUM
CHROMIUM
CHROMIUM

VI
VI
VI

MB1
MBl ES
MBl BSD

S
S
S

OOLVI082
OOLVIO82
OOLVI082

N/A
N/A
N/A

,~ RCE2VD28
4

'I L 6

B1ORH7

12/08/00
12/08/00
12/26/00

12/08/00
12/26/00

12/08/00
12/26/00

12/08/00
12/26/00

12/08/00
12/26/00
12/26/00
12/26/00
12/26/00

12/26/00
12/26/00
12/26/00

12/0 9/0 0
12/09/00
12/26/00

12/ 09/0 0
12/26/00

12 /09/00
12/26/00

12 /09/00
12/26/00

12/09/00
12/26/00
12/26/00
12/26/00
12/26/00

12/26/ 00
12/26/00
12/26/00

I



aM RECRAirs ENVIRONMENTAL
aL INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client: TNU-HANFORD B01-029 Hi1168 W.O. #i: 10985-001-001-9999-00

RFW# : 00121.492 Date Received: 12-06-00

INORGANIC CASE NARRATIVE

1 . This narrative covers the analyses of 5 soil samples.

2. The samples were prepared and analyzed in accordance with the methods checked on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blank for Chromium VI was within method criteria.

6. The Laboratory Control Samples (LCS) for Chromium VI were within the laboratory
control limits.

7. The matrix spike recoveries for Chromium VI were within the 75-125 % control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

10. 1 certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of
the data contained in this hard copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

~- _ _ _ __k

J. Michael Taylor Date
VP, Laboratory General Manager
Lionille Laboratory

iU2.492

The malt, putede in d& report relt. ocW to &ie analytstg and comdiltiomm of the asnaphn at receipt sad d'id ra ge. All pM of M"l report are
integral paxi. of tie ans~tal data. T1hereore, his reortdm a *oldo be reproduced lab ftair"t of 10 Mqa.2

208 Welsh Pool Road -Lionvlle, PA 19341-1333 . (610) 280-000 - Fax (610) 280-3041



Recra LabNet Philadelphia

WET CHEMISTRY
METHODS GLOSSARY FOR SOIL/SOLIDS SAMPLE ANALYSIS

ASTM SW846

% Ash D2216-80

% Moisture p2216-80

% Solids -/D2216-80

% Volatile Solids D2216-80

ASTM Extraction in Water D3987-81/85

BTU D240-87

CEC

Chromium VI

Corrosivity _ by coupon _ by pH

Cyanide, Total

Cyanide, Reactive
Halides, Extractable Organic

Halides, Total

EP Toxicity

Flash Point
Ignitability

Oil & Grease
Carbon, Total Organic

Oxygen Bomb Prep for Anions __D240-87(mod)

Petroleum Hydrocarbons, Total Recoverable

PH, Soil

Sulfide, Reactive

Sulfide
Specific Gravity D1429-76C/
Sulfur, Total

Synthetic Preparation Leach

Paint Filter

Other: Method:

Other: Method

ILMO4.0 (e)

1LM04.0 (e)

C
/3 6 A 7 19 6A

l110(mod) __ 904

9010B

Section 7 .3/9014

9020B

9020B
1310OA
1010
1010
9071 A
9060
5050
9071

9045C

Section 7.3/9030B
9030B(mod)

D5057-90
9056
1312
9095A

5C
ILMO4.0 (e)

EPA 600/4/84-008

EPA 600/4/84-008

-Lloyd Kahn (mod)

EPA 418.1

L-W]-034/B-2/00

a

OTHER



Recra LabNet Philadelphia
METHOD REFERENCES AND DATA QUALIFIERS

DATA OUALIFIERS

U = Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

*= Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.,

A suffix of-It, -S, or -T following these codes indicate a replicate, spike or sample duplicate
analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

I1. ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-020).

3. Test Methods for Evaluating Solid Waste (USEPA SW-846).

a. Standard Methods for the Examination of Water and Waste. 16 ed, (1983).

b. Standard Methods for the Examination of Water and Waste. 17 ed, (1989)/i Bed
(1992).

c. Method of Soil Analysis. Part 1, Physical and Mineralogical Methods, 2nd ed,
(1986).

d. Method of Soil Analysis, Part 2, Chemical and Microbiological Properties, Am. Soc.
Agron., Madisont, WI (1965).

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.

f. Code of Federal Regulations.

L-WI-034[D-6/99

4



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 12/29/00

CLIENT : TNUHARPORD BOI-029 M116S

WORK ORDER: 1098S-0O1-001-9999-OO

SAMqPLE SITE ID

-001 E1ORH7

-002 BlORHS

-003 E10RH9

-004 B1ORJO

-005 BlORJI

RECRA LOT #*: 00121,492

RESULT

100

0.40 u

)JIALYTE

% Solids

Chroium VI

% Solids

chroium VI

* Solids

Chromtium VI

% solids

Chroium VI

UNITS

MG/KG

99.9 %

0.40 Ul MG/KG

99.9 %

0.40 u MG/KG

100 11

0.40 u MG/KG

% Solids 99.7 11

Chromium VI 0.40 u MG/KG

REPORTING

LIMIT

0.01

0.40

0.01

0.40

0.01

0.40

0.01

0.40

0.01

0.40

DI LUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0



era LabNet - Lionvill.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 12/29/00

CLIENT: TNUKANPORD BOI-029 H1168

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

OOLVIOB2-MB1

AKALYTE

chroii VI

RECRA LOT #: 0012L492

REPORTING

RESULT UNITS LIMIT

0.40 u MG/KG 0.40

DILUTION

FACTOR



Recrs LtbNet - Lionville

INORGANICS ACCURACY REPORT 12/29/00

CLIENT: TNUHAWFORD B01-029 H1X68

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALrrR

-005 E1ORJ1 Soluble Chronium VI

Insoluble chrecium VI

BLANK10 OOLVIOB2-MB1 Soluble Chroium VI

Insoluble dCroiun VI

RECRA LOT #: 0012L,492

SPIKED INITIA

SAMPLE RESULT

4.3 0.40u

1220 0.40u

4.1 0.40u,

1220 0.40u

SPIKED

AMOUNT %RECOV

4.0 101.5

1220

4.0

1160

99.5
103.0

104.9

DILUTION

FACTOR (SPK)

1.0

100

1.0

100



R*era LabN~t - Lionvill.

INORGAN4ICS PRECISION REPORT 12/29/00

CLIENT: TNUHANFORD 501-029 H1168

WORK ORDER: 10985-001-001-9999-00

RRERA LOT #: 0012L492

INITIAL

SITE ID ANALYTE RESULT

B1ORH7 % Solid. 100

B1ORJ1 Chromium VI 0.40u

REPLICATE RPO

100 0.00
0.40u NC

SAM PLE

-OO1REP

-OOSREP

DILUTION

FACTOR (REP)

1..0..

1.0

8



RECRA LabNet Use Only

co/vlL gqg)
I Custody Transfer Record/Lab Work Request Page-af-4-

-I FIEL PERSONNEL COMPLET ONLY MMDE AREA
. UnA

RECRA
LabNet

tEM ltt, -00O
Eat Final Proj. Sampling Det% arpe ontsuir----------------------------1

Project# fQ~-~______1L.1

1Project CcntnctgPhonet Vkw

RECRA Project Manager CIS 1

c..n~g Dalel TAT 7r1 _______ rsrvlt
ORGNI INORG

DateRecj LZLL Dat GuREQUES GiTED 0

4AR(M~ RECL~ Use Only __

S- so DC1"NIneltonMti
go -Sad

A - irg

06- Drum 003_____
S-EfCUdS _2Ai
L.emata 1130 I

Vol- "Per T
IF- PlWi

F- -- Me

-pch Mskw&a~

r~k~CAp\'c( IC

fteiqulalledOW TID

tflCL~S~
______ __ 2. ______

- 4.

-56.

_______ &
I I-I

Received DaerRelinquishd 71 00Rsqnd?Y ort3
NOTES:

AECRA LSN S*s Only

2) Ambt or 6 :
3) Rece In Good
Coretan &3 or N
4) Labels niAte9

6Rece&WW WIOM-o~ marie
LT rN

COC Tape waes:
O)P sap uter

4) Unbroken on
Semple b or N
000 Rsoowd Present

U~pon Sample Rec't

Cooler &
Temp. P: *

I

by by

,Tjgr RdWRW

0,:)O 1,bw-OE q



Bechtel Hanford Inc.

/!// O1'-L r/ o

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST I B0I-029-01
Collector Company Contact Telephone No. Project Coerdioafor PceCd SNData Turnround

Fablberg I) St John 372-9588 TRENT, J Ar aity od 8N"
Pr0ec Desigating Sampling Locado. SAP No, i.ait 5Dy

Analytical Field services - Colorado Silica Saud 3728 BOl429

Ie e attaNo. Field Logbook No. _T COA Method ofShipment

i EL 1517-1 NIEAIZ3AIIO Fed EX

Shipeu itM Prope"t No. ail a

POSSIBLE SAMPLE IIAZAI1DS/RtEMARKS Preered w..C ef

t>0 Type or container *

YtflTY 3 , No. of Couaaer(s) --

Spcal and/or sora rpr_ d Volume [il 3n

. N. I- 71f 59 "

SAMPLE ANALYSS 

1
Sample No Matrx Semple Date Sauple Time 2M :

to110RH? SOIL If434&s I CPO.. 10)jc:
V' BlORHS SOIL 11 LIM lea Ity 5__

Sl81tHS0 SOIL ... 1.J4 . 1&*L. 105*. X& -a-

(BiORJO SOIL i46Iaa. 1 J2e.-----------
C,61011 SOIL I.iila...... Matix

CHAIN OF POSSESSION Biga/Prist Names SPECIAL INSTRtUCIONS Mti
* 3 Dowele# Bin., By f3 vateI. J'4t

%f -- II3.a =

*-t - 0-ony d.

Daiefrieeim, ow 74r? Samples stored In !EP3 f the 3728 .T

- A~ P up...n Shippng Facility on JLI1 fDL1 ~
By nI.nr cicei.fl - berrit Collector iat available to relinquish samples Vc

JR a ff-e /i j2JA /ICfor shipment.
"InmolI /y --rtm

12'cs -G C%?(sii;
LABORATORY Itaceiovilly rue DmeaIe

SECTION
FINAL SAMPLE Disposaltsked E3"osed by Dme/im

DISPOSITIONI

BhI-EE-011 (10)

Page 1 of _2



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR
TNtIIANFORD B01-029 H1168

DATE RECEIVED: 12/06/00

3242

I KJAN 2001

r% RECEIVED
1069

RFW LOT # :0012L,492

CLIENT ID /ANALYSIS RFW #t MTX PREP # COLLECTION EXTR/PREP

B10RH7

SILVER, TOTAL
SILVER, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL

ARSENIC, TOTAL

ARSENIC, TOTAL

BARIUM, TOTAL

BARIUM, TOTAL

BARIUM, TOTAL

CADMIUM, TOTAL

CADMIUM, TOTAL

CADMIUM, TOTAL

CHROMIUM, TOTAL

CHROMIUM, TOTAL

CHROMIUM, TOTAL

LEAD, TOTAL

LEAD, TOTAL

LEAD, TOTAL

SELENIUM, TOTAL

SELENIUM, TOTAL

SELENIUM, TOTAL

B1ORH8

SILVER, TOTAL

ARSENIC, TOTAL

BARIUM, TOTAL

CADMIUM, TOTAL

CHROMIUM, TOTAL
LEAD, TOTAL

SELENIUM, TOTAL

B1ORH9

SILVER, TOTAL 003 S 99L,1813 11/30/00 12/14/00

ANALYSIS

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

REP
MS

RE P

MS

REP
MS

REP
MS

RE P
MS

RE P

MS

REP
MS

991,1813
991,1813
99L1813

99LI813
991,1813
99LI1813
99L,1813
99LI813
99LI1813
99L,1813
99LI813
99L,1813
99L,1813
99LI813
991,1813
99L1813
99L,1813
991,1813
99LI813
99L,1813
99L1813

11/30/00
11/30/00
11/30/00
11/30/ 00
11/30/00
11/30/00
11/30/00
11/30/00
11/30/00
11/30/00
11/3 0/0 0
11/30/00
11/3 0/0 0
11/30/00
11/30/ 00
11/30/00
11/30/00
11/3 0/0 0
11/30/ 00
11/30/00
11/30/00

12/14/0 0
12/14/0 0
12/14/0 0
12/14/00
12/14/0 0
12/14/00
12/14/00
12/14/0 0
12/14/0 0
12/14/0 0
12/14/00
12/14/00
12/14/0 0
12/14/00
12/14/00
12/14/00
12/14/00
12/14/0 0
12/14/00
12/14/00
12/14/00

12/19/0 0
12/19/00
12/19/00
12/19/00
12/19/ 00
12/19/0 0
12/19/0 0
12/19/00
12 /19 /00
12 /19/00
12/ 19/0 0
12/19/00
12/19/0 0
12/19/0 0
12/19/ 00
12/19/0 0
12/19/00
12/19/00
12/19/0 0
12/19/00
12 /19/00

002
002
002
002
002
002
002

S
S

S
S

S

S
S

991,1813
991,1813
99LI813
991,1813
99LI813
99LI813
99LI813

11/30/00
11/30/00
11/30/00
11/30/00
11/30/00
11/30/00
11/30/00

12/14/00
12/14/0 0
12/14/0 0
12/14/0 0
12/14/00
12/14/0 0
12/14/00

12/19/00
12 /19/00
12/19/00
12 /19/00
12/19/00
12/19/0 0
12/19/00

12/19/ 00

01. A
ki JI



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR
THUHANFORD BOI-029 H11168

DATE RECEIVED: 12/06/00 REM LOT # :00121,492

CLIENT ID /ANALYSIS

ARSENIC, TOTAL

BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
LEAD, TOTAL

SELENIUM, TOTAL

B1ORJO

SILVER, TOTAL

ARSENIC, TOTAL

BARIUM, TOTAL

CADMIUM, TOTAL

CHROMIUM, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

RFW # MIX PREP #

003
003
003
003
003
003

991,1813
991,1813
99L1813
991,1813
99LI813
99L1813

004
004
004
004
004
004
004

99L1813
991,1813
99L1813
991,1813
99L1813
99LI813
99LI813

COLLECTION EXTR/PREP

11/30/00
11/30/00
11/30 /0 0
11/30 /0 0
11/30/00
11/30/00

11/30/00
11/30 /0 0
11/30/00
11/30/00
11/30/00
11/3 0/0 0
11/30 /0 0

12/14/00
12/14/00
12/14/00
12/14/0 0
12/14/00
12/14/0 0

12/14/0 0
12/14/0 0
12/14/00
12/14/00
12/14/00
12/14/0 0
12/14/0 0

21 ORJ 1

SILVER, TOTAL

ARSENIC, TOTAL

BARIUM, TOTAL

CADMIUM, TOTAL
CHROMIUM, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

LAB QC:

SILVER LABORATORY

SILVER, TOTAL

ARSENIC LABORATORY
ARSENIC. TOTAL
BARIUM LABORATORY
BARIUM, TOTAL
CADMIUM LABORATORY
CADMIUM. TOTAL
CHROMIUM LABORATORY

ANALYSIS

12/19/ 00
12/19/0 0
12/19/0 0
12/19/0 0
12 /19/00
12/19/00

12/19/00
12 /19/00
12/19/00
12/19/00
12/19/0 0
12 /19/00
12 /19/00

005
005
005
005
005
005
005

S
S
S
S
S
S
S

99L1813
99L1813
99L1813
99LI813
991,1813
99L,1813
99L1813

11/30/00
11/30/00
11/3 0/0 0
11/30/00
11/30/00
11/30 /0 0
11/3 0/0 0

12/14/0 0
12/14/00
12/14/00
12/14/0 0
12/14/0 0
12/14/ 00
12/14 /0 0

12 /19/00
12/19/00
12 /19/00
12 /19/00
12/19/00
12 /19/00
12 /19/00

LC1
MB 1
LC 1
MB1
LC1
MB 1
LC 1
MBl
LC1

BS

BS

BS

BS

BS

99L1813
991,18 13
99LI813
991,1813
99LI813
99L,1813
991,1813
99L1813
99L1813

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

12/14/00
12/14/00
12/14/00
12/14/0 0
12/14/00
12/14/00
12/14/0 0
12/14/00
12/14/00

12/19/00
12/19 /0 0
12/19/00
12/19/00
12/19/00
12/19/00
12/19/00
12/19/00
12/19/00

0)



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANPORD BO1-029 H(1168

DATE RECEIVED: 12/06/00

CLIENT ID /ANALYSIS

CHROMIUM, TOTAL
LEAD LABORATORY
LEAD, TOTAL
SELENIUM LABORATORY
SELENIUM, TOTAL

RFW #

MB 1

LC1 BS
MB1
LC1 BS
MB 1

RFW LOT # :0012L492

MIX PREP # COLLECTION EXTR/PREP

S 99L,1813
S 99L,1813
S 991,1813
S 99L1813
S 99L1813

N/A
N/A
N/A
N/A
N/A

12/14/00
12/14/0 0
12 /14/00
12/14/00
12/14/0 0

ANALYSIS

12/19/0 0
12 /19/00
12/19/00
12/19 /0 0
12/19/00

03



a. RECRAirs ENVIRONMENTAL
ELS INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client: TNUJ-HANFORD BO1-029 WO.#: 10985-001-001-9999-00
RFW#: 0012L492 Date Received: 12-06-00
SDGISAF#: Hi11168/1301-029

METALS CASE NARRATIVE

1 . This narrative covers the analyses of 5 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the
attached glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury) with the exception of the final CCV for Silver. There
is no significant impact to the data as all samples are surrounded by CCVs that were in
control.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), MB value less thani 5% of the RCRA limit, or samples
greater than 20X MB value}. Refer to the Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to
form 7.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11. The duplicate analysis for I analyte was outside the 20% Relative Percent Difference (RPD)
control limits. Refer to the Inorganics Precision Report.

The results presented in this report relate only to the analytical testing and conditions of the samnples at receipt and during storage. All pages of this

rport are integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of I5 pages.

208 Welsh Pool Road -Lionville, PA 19341-1333 *.(610) 280-3000 -Fax (610) 280-3041 0j4



12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

13. 1 ccfr that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

IJ. Michael Taylor
VP, Laboratory General Manager
Lionville Laboratory
gmb/ni12-492

01- OO
Date

M36 05



METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samplles contained within this
Recra Lot: OOJ2-LL1dSZ

Leaching Procedure: 1310 1311 1312 -_Other:

CLP Metals - Digestion and _ Analysis Methods: _IL%

Metals Digestion Methods: _3005A _3010A 3015-
-Other: ________

103.0 _IILMO4.0

.3020A ./3050B 3051 200.7 _SSI'7

Metals Analysis Methods

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

SW846

~010OB 7041'
Ylo O7060A'

6010B

J0 101B
7'/6010B _7131A'

.6010OB
.et0OIOB 7191'

_6010B
6010IB 7211'

6010B 7421'
6010B 74304
6010OB

r41_ _7471A

_6010B
_6010B _761O4

10 lB
6010B 7740'

_6010B'
690lB

,:010B 7761'
_6010B __7770l4

60108
_6010B -7841'

6010lB
_6010B
_6010B'

601 0B
6010B

__6010B1'

3

EPA
200.7
200.7 204.2
200.7 206.2
200.7
200.7
200.71
200.7
200.7 -213.2
200.7
200.7 218.2
200.7
200.7 220.2
200.7
200.7 -239.2
200.7
200.7
200.7
245.12 ~245.5'
200.7
200.7
200.7 258. 14

_200.7'
200.7 270.2
200.7
200.7
200.7 -272.2
200.7 273.14
200.7
200.7 279.2
200.7
200.7
200.7
200.7
200.7
200.71

STI MTD
EPA

OSWR

3113B

1620

3113B
1620

3113B
1620

1620
1620

200.9

1620

1620

USATHAMA
99
99
99
99
99
99

99
99S1
99
SS19
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

Other:_______
L.WI-033/ M~l1

Method:

V,6



METHOD RE.FERENCES AND DATA QUALIFIERS

DATA OUALIFIERS

U Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limnit.

* Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MBff = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

1 . Not included in the method element list.

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0. 1 gramns of sample is taken to a final volume of 50 mnL (including all
reagents).

3. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semni-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0. 1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

5. Graphite Furnace AA.

RFW 21-21L-0331N-I0/96
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Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 010/0 1

CLIENT: TNUHAWFORD 301-029 RlE$

WORK ORDER: 1098S-001-001-9999-00

SAMPLE

-001

SITS in

B......R.....

-002 BlORROe

-003 BlORM9

ANALYTE

RECRA LOT #: 0012L,492

RESULT UNITS

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

0.1 u

0.21 u

1.1.

0.03 u

0.15

0.29

0.29 u

0.10 u

0.22 u

1.1

0.03 u

0,117

0.31

0.30 U

REPORTING

LIMIT

0.1

0.21

0.02

0.03

0.05

0.1is

0.29

0.10

0.22

0.02

0.03

0.06

0.19

0.30

0.1

0.21

0.02

0 .03

0.05

0.19

0.29

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.1 U

0.21 u

1.1

0.03 u

0.14

0.3S

0.29 u

'-'In-lk1



Recra Lab~et - Lionville

INORGAN~ICS DATA SUMMARY REPORT 01/09/01

CLIENT: TNUHANPORD B01-029 MH168

WORK ORDER: 10985-001-001-9999-00

SAM PLE

-004

SITE ID

B10RJ0

-005 B1ORJ1

ANALYTE

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium. Total

Lead, Total

Selenium, Total

RICRA LOT #: 0012L.492

RESULT

0.1 U

0.21 u

1.0

0.03 u

0.19

0.24

0.29 u

0.10 u

3.9

1.2

0.03 u

0.16

1.4

0.30 u

UNITS

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MO/KG

MG/KG

MG/KG

REPORTING

LIMIT

0...1..

0.21

0.02

0 .03

0.05

0.19

0.29

0. 10

0.22

0.02

0.03

0.06

0.19

0.30

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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Recra LabNet - Lionville

XNORGAXIICS METHOD BLANK DATA SUMMARY PAGE 01/09/01

CLIENT: TNUHANPORD B01-029 H11168

WORK ORDER: 10985-001-001-9999-00

RECRA LOT *1: 0012L,492

SAMPLE SITE ID

B1LA24K1 99L,1813-MB1

ANALYTE

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

selenium, Total

RESULT UNITS

0.11 u KG/KG

0.24 u MG/KG

0.02 MG/KG

0.03 u MG/KG

0.09 MG/Icc

0.21 u MG/KG

0.33 u NO/ICC

REPORTING

LIMIT

0. 11

0.24

0.02

0.03

0.06

0.21

0.33

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

10



Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 01/09/01

CLIENT: TNUHANFORD B01-029 H1168

WORK ORDER: 109S5-001-001-9999-00

ANALYTE

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

SPIKED

SAMPLE

4.1

168

167

4.2

16.9

42.5

167

RECRA LOT #: 00121492

INITIAL

RESULT

0.1 u

0.21u

1.1

0. 03u

0.15

0.29

0.29u

SPIKED

AMOUNT

4.4

175

175

4.4

17.5

43.9

175

%RECOV

93.2

95.7

94.4

95.5

95.7

96.1

95.2

SAMPLE

-001

SITE ID

B10RH7

DILUTION

FACTOR (SPK)

1.0

1.0

1.0

1.0

1.0

1.0

1.0

I1I



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 01/09/01

CLIENT: TNUHANFORD BO-029 H1162

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 0012L492

ANALYTE

Silver, Total

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

INITIAL

REStULT

0.1 u

0. 2lu

1.1

0. 03u

0 .15

0.29

0.29u

REPLICATE RPD

0.1 u NC

0.21u NC

0.93 16.4

0.03u NC

0.13 12.8

0.23 22.5

0.29u NC

SAMPLE

-D0iREP

SITE ID

91 DRM1

DILUTION

PACTOR(REP)

1.0
1.0
1.0

1.0

1.0

1.0

1.0

-L



Recra LabNet - Lionville

INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/09/01

CLIENT: TNUHANFORD B01-029 S1168

WORK ORDER: 10985-001-001-9999-00

ANALYTE

Silver, LS.
Arsenic, LCS

Barium, LCS

Cadmium, LCS

Chromium, LCS

Lead, LCS

Selenium, LCS

SPIKED

SAMPLE

46.8

959

488

24.6

49,8

242

945

RSCRA LOT #; 0012L492

SPIKED

AMOUNT

SO. o

1000

500

25.0

50.0

250

1000

UNITS

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

%RECOV

97.6

95.9

97.6

98.4

99.6

97.0

94.5

SAMPLE

LCS1t

SITE ID

99L1813 -LC .

13



RECRA La*et Use Oy

0012 qq3

Custody Transfer Record/Lab Work Request Page-ofq
FIED ERSNNL CMPETEONY SADD AEA

A-

ReCRA
4 LabNet

c-C Rhfdgmrmtorl#

itt.60 Pb -too- - -

- . -Uqu-d
AECRAPVDS a-n

ac Del tiS.. TAT
ORGANIC NDG

D2- R- --d - paw ow ALS
Dat Ie ... ALtx..... pa 1 a -Ffir = MALUU

Accounta __ _ _ _ __ _.___ _

MAT. Met RECRA LsbNet Use Only $

90 i-Bmd S NOD
-m i - -

Mid5 5-S- -*Ode&

W-W- - --

_ _ _ _ - -

m-v t.. A1-- -43

-- - -M

Sp"fM hoiwent !bJS" r 1x51ceq

~ ffMa-Ex; ~o

PA_ _ - - 4 - ITw

by I i

K.100 I Ioa I~n
ic

-rn-i

2.

a.

-~4.

-~5.

- ~ 1 7

by Joeg DObcreponanc Bftwmen
Suniws Labels old 5) Re
COC Reord? Y or L9 HAo*

IOTE: 5

HECRA LAU VIU JU

Sampls nof
Hand Deomeed

2) A lar ofeI a

3) Receved in Good
Condtbon b or N

4) labels Indicate

ceved Witin
ig TiMes

) or N

COc Tape was:
1) Presentpq Outer
Package Vaof N

2) Unbroke art Outer
Package WO or N
3) Present on Sample

Q or N

4) Unbroken on
Sample or N

COC Record Present
Upon Sample Rea'

or N

Cooler
Temp,

I

'--w a_

by DMw

0 11A

LM511",

yana



e__tU/'- i'o . . .
Bechtel Hanford Ine. I CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOI-029-0 Pa1 e I or

.eector Company Contact Telephone No. Project Coordinator
Fahlberg D St Johm 372-9511 TRENT, SJ Price Code 8N "ata"iurnar nd

roject Desigasi Sampling Locatio SAF No. Air Qualit 45 Days
Analytical Field Services -Colorado Silica Smud 3728 BOI-029

Iee No. FieldLogbMethod of Shipmel
.rv~k-Ati 14EL 1517-1 MIEA123ABIOMEAIZ3AII Fed EX

Shipped T Omfite Property No. bil Bi
TUAVRBCRA ~r 4 . Q

SAMPLE HAZARDS/REMARKS coat c NamePreservation a

Type f Comitaler __ - -

No. O Cotalaer(s)

Special Huadilag ad/or Vlme 12m. 250ro.

__ _ _.__..B_._ - - - _
*'m NW-71% Spaal

SAMPLE ANALYSIS

Sample No. Mari * Sample Date Sample Timc --

BIORH SOIL 4LQ ._

B10R9 SOIL

B1ORJO SOIL aiItQ22... !:
CORJw SOIL o Go _ _ c

CHAIN OF POSSESSION w/Priat Names SPECIAL INSTRUCflONS Matrix

Byl B frn s, 4 Dat iac jj 'r IC , as - MiGA ISauerace) IArseic. Omrim CdMBIWI. Craiun. L.ead, Selenium. Silvers

1s t- J1-a e -j~z *b 'V*.4

- . ByDameVm1

FINAL ~ f C.PL Lss 1LjAo

fly -0 WzLT
,1-Ev I (qn -- _)

(p4-C 0'q Byt Daicifim

LASO ATO- .aculvui-1-ff
SECTIONr smpe tre nRe#;1atte328ITs

FINAL SAPL hpaa amd ipoal

W4P~fO DatpngFciit a ltv mc P

BHI-EE11 (199) 4


